We present a 27-year-old male with multiple organ dysfunction caused by parathyroid adenoma-induced primary hyperparathyroidism (PHPT). Initially, the patient experienced a sudden onset of gastrointestinal symptoms, polyuria, polydipsia, bone pain, renal dysfunction, nephrolithiasis, and acute pancreatitis, symptoms associated with hypercalcemia. Biochemical findings suggested PHPT. Renal biopsy showed an acute tubular injury and massive calcium deposits in the tubular epithelial cells and tubular lumina. Moreover, neck ultrasonography suggested the possibility of a parathyroid tumor. We excised his right parathyroid gland. Histopathological analysis revealed features of a parathyroid adenoma. Post-operatively this patient had normal serum calcium concentration, but was renally insufficient. A recent repeat biopsy showed chronic renal tubular injury. Our findings illustrate the complications of various systems that can occur in patients with PHPT caused by a parathyroid adenoma.
Introduction
Parathyroid adenoma is the most frequent cause of primary hyperparathyroidism (PHPT). To date; however, there have been no reports of multiple organ dysfunction caused by parathyroid adenoma-induced PHPT. Here, we describe a male patient with renal dysfunction, nephrolithiasis, bone disorders, and acute pancreatitis (AP) associated with hypercalcemia caused by parathyroid adenoma-induced PHPT.
Case Report
A 27-year-old man presented with a 10-day history of nausea, vomiting, and abdominal distension and a 7-day history of thirst, polydipsia, nocturia, and flank pain. His previous medical history included an appendectomy for acute appendicitis 1 year earlier, with a serum calcium concentration of 2.8 mmol/L (normal range 2.2-2.7 mmol/L) and a subsequent subarachnoid hemorrhage (SAH), from which he recovered completely. His physical examination was unremarkable. Urine output was an average 3000 ml/day.
Initial laboratory examinations showed renal dysfunction (serum creatinine 205 µmol/L), but his urinalysis was normal. His serum calcium concentration was exceedingly high (4.72 mmol/L), although his urinary calcium excretion and serum phosphate concentration were normal. Abdominal ultrasonography showed normal liver, gallbladder, pancreas, and spleen while a large renal mass with an unclear structure due to extensive blood loss and left renal stones. Renal biopsy showed severe acute tubular injury. His tubular epithelial cells and tubular lumina contained deposits of royal purple crystals [ Figure 1 ] and were positive for van-Cossa-staining [ Figure 2] 
Discussion
Hypercalcemia, a potentially lethal endocrine disorder, may be caused by a broad range of conditions, but is secondary to malignancy or PHPT in up to 90% of patients, with malignancy being the most frequent cause. Malignancies typically associated with hypercalcemia include lung, breast, prostate, and colon cancer as well as adult T-cell malignancies and multiple myeloma. Our patient had hypercalcemia associated with elevated PTH. Further work-up, however, indicated that hypercalcemia in this patient was not due to multiple myeloma or leukemia.
PHPT is a common endocrine disorder resulting from the parathyroid gland adenomas (80-85%), hyperplasias (10-15%) and carcinomas (<1%). [1] Most patients with PHPT have mild symptoms or are asymptomatic. Our patient, who had symptoms and complications of severe hypercalcemia, was diagnosed with PHPT. Although, we attempted to stabilize his calcium levels by the medical treatment, his hypercalcemia did not normalize until after parathyroid surgery. Histologic examination of his resected parathyroid tumor showed that it was a parathyroid adenoma.
AP caused by PHPT-induced hypercalcemia is very rare, occurring in 1%-8% of patients. [2] Our patient presented with significant nausea, vomiting, and abdominal pain as well as increased serum and urine amylase concentrations. Calcium has been shown to activate trypsinogen in a dose dependent manner, and increased intracellular trypsinogen activation is an early step in the pathogenesis of hypercalcemia induced pancreatitis. [3, 4] About 1 year before admission, our patient had SAH, which was confirmed by head CT and magnetic resonance imaging examinations. A repeat head CT performed about 1 month before admission demonstrated no abnormal findings. Marked increases in PTH and PTH receptor over time have been reported after SAH. [5] Up-regulation of PTH and PTH receptor may have stimulated parathyroid hyperplasia, causing a parathyroid adenoma.
Although hyperparathyroidism may be associated with PTH=Parathyroid hormone; BUN=Blood urea nitrogen; UA=Uric acid; HS-CRP=High-sensitivity C-reactive protein multiple organ failure secondary to sepsis, [6] there have been few reports of multiple organ dysfunction due to PHPT. In our patient, PHPT-induced hypercalcemia may have been responsible for his gastrointestinal symptoms, fatigue, polydipsia, renal dysfunction, nephrolithiasis, renal hypertension, bone and joint pain, osteoporosis, AP, and cerebral vascular accident.
In conclusion, our findings suggest that PHPT should be considered in the differential diagnosis of patients with severe hypercalcemia. Patients can present with the nonspecific symptoms reflecting multi-organ involvement. These patients require immediate medical management of their hypercalcemia, followed by emergency surgery. Furthermore, parathyroidectomy is the preferred therapy for PHPT. [7] Despite these treatments; however, a hypercalcemic crisis still carries a significant risk of mortality, especially in patients with extremely high serum calcium levels, and chronic lesions may occur.
